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|57J Abstract: 

PURPOSE: To obtain the DNA fragment containing a gene coding diaminopimeric acid 
decarboxylase from Brevibacterium-flavum, and capable of transforming a Coryne type 
bacteria to produce useful products such as L-lysine, etc., in a high efficiency. 
CONSTITUTION: A novel DNA fragment expressed by formula, etc., containing a gene 
coding diaminopimeric acid decarboxylase (EC -4. 1.1. 20), derived from a 
Brevibacterium-flavum [e.g. Brevibacterium-flavum MJ- 233 (FERM-BP-1497), etc.]. 
The enzyme is obtained as a form of an objective DNA fragment, by culturing 
Brevibacterium-flavum MJ-233 until the logarithmic growth phase, collecting the 
microbial cells, suspending them in a buffer solution, subjecting them to 
bacteriolysis with a lysozyme, a protease and a surface active agent, etc., 
collecting genes from the bacteriolytic solution by a conventional procedure, 
treating the genes with a restriction enzyme, and cloning a DNA coding 
diaminopimeric acid decarboxylase. 

(511 lnt'I Class: C12N01509 C12N00121 C12N01509 C12R00! 13 
C12N00121 C12R00115 
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-1- 



[M##l) ^l/^7rUl)A.77^A (Brevib evibacteriumflavum ) yyu^f!) frA - 7?yU 
acteriuro flavum ) &%z(Di>7 S / fc^ U y&xTJ/UzK ( Brevibacterium flavum) M J - 2 3 3T£>£S8*Jg 

(EC 4. 1. 1. 20) fc=-K-f*ae*€r£tr l tcfai&ODN A»rtf e 

DNABrtf. [&*Jg3] )*<DDNAifi&&?lJ : 

ATGGCTACAC TTGAAAATTT CAATGAACTT CCCGCACACG TGTGGCCCCG CAATGCCCTG 60 
CGCCAACAAG ACGCCGTTGT CACCGTCCCT GGTGTGCCTC TGCCTGACCT CGCTGAAGAA 120 
TACGGAACCC CACTGTTCGT AGTCGACGAG GACGATTTCC GTTCCCGCTG TCGCGACATG 180 
GCTACCGCAT TCGGTGGACC AGGCAATGTG CACTACGCAT CCAAAGCGTT CCTGACCAAG 240 
ACCATTGCAC GTTGGGTTGA TGAAGAGGGG CTGGCACTGG ACATTGCGTC CATCAATGAA 300 
CTGGGCATTG CCCTGGCTGC TGGTTTCCCC GCCAGCCGTA TCACCGCGCA CGGCAACAAC 360 
AAGGGCGTGG ACTTCCTCCG CGCGTTGGTT CAAAACGGTG TGGGACACGT GGTGCTGGAC 420 
TCCGCACAGG AACTAGAACT GTTGGATTAC GTTCCCGCTG GTGAAGGCAA GATCCAGGAC 480 
GTGTTGATCC GCGTAAAGCC AGGCATCGAA GCACACACCC ACGAGTTCAT CGCCACTAGC 540 
CACGAACACC AGAAGTTCGG ATTCTCCCTG GCATCCGGTT CCGCATTCGA AGCAGCAAAA 600 
GCCGCCAACA ACGCAGAAAA CCTGAACCTG GTTGGCCTGC ACTGCCACGT TGGTTCCCAG 660 
GTGTTCGACG CCGAAGGCTT CAAGCTGGCA GCAGAACGCG TGTTGGGCCT GTACTCACAG 720 
ATCCACAGCG AACTGGGCGT TGCCCTTCCT GAACTGGATC TCGGTGGCGG ATACGGCATT 780 
GCCTATACCG CAGCTGAAGA ACCACTCAAC GTCGCAGAAG TTGCCTCCGA CCTGCTCACC 840 
GCAGTCGGAA AAATGGCAGC GGAACTAGGC ATCGACGCAC CAACCGTGCT TGTTGAGCCC 900 
GGCCGCGCTA TCGCAGGCCC CTCCACCGTG ACCATCTACG AAGTCGGCAC CACCAAAGAC 960 
GTCCACGTAG ACGACGACAA AACCCGCCGT TACATCGCCG TGGACGGAGG CATGTCCGAC 1020 
AACATCCGCC CAGCACTCTA CGGCTCCGAA TACGACGCCC GCGTAGTATC CCGCTTCGTC 1080 
GAAGGAGAAC CAGTAAACAC CCGCATCGTG GGCTCCCACT GCGAATCCGG CGATATCCTG 1140 
ATCAACGATG AAATCTACCC ATCTGACATC ACCAGCGGCG ACTTCCTTGC ACTCGCAGCC 1200 
ACCGGCGCAT ACTGCTACGC CATGAGCTCC CGCTACAACG CCTTCACACG GCCCGCCGTC 1260 
GTGTCCGTCC GCGCTGGCAG CTCCCGCCTC ATGCTGCGAC GCGAAACGCT CGACGACATC 1320 
„ CTCTCATTAG AGGCA ... 1335 

^$n5^7^^y^^>7-f (ec [g**Jiui *a>T%smsmi 

4.1.1.20) «r3-K-r*»e**StrDNA»ffir # 

Met Ala Thr Val Glu Asn Phe Asn Glu Leu Pro Ala His Val Trp Pro 

1 5 10 15 

Arg Asn Ala Val Arg Gin Glu Asp Gly Val Val Thr Val Ala Gly Val 

20 25 30 

Pro Leu Pro Asp Leu Ala Glu Glu Tyr Gly Thr Pro Leu Phe Val Val 

35 40 45 

Asp Glu Asp Asp Phe Arg Ser Arg Cys Arg Asp Met Ala Thr Ala Phe 

50 55 60 

Gly Gly Pro Gly Asn Val His Tyr Ala Ser Lys Ala Phe Leu Thr Lys 
65 70 75 80 

Thr lie Ala Arg Trp Val Asp Glu Glu Gly Leu Ala Leu Asp He Ala 

85 90 95 

Ser He Asn Glu Leu Gly He Ala Leu Ala Ala Gly Phe Pro Ala Ser 

100 105 no 

Arg lie Thr Ala His Gly Asn Asn Lys Gly Val Asp Phe Leu Arg Ala 

115 120 125 

Leu Val Gin Asn Gly Val Gly His Val Val Leu Asp Ser Ala Gin Glu 

130 135 140 

Leu Glu Leu Leu Asp Tyr Val Ala Ala Gly Glu Gly Lys He Gin Asp 
145 150 155 160 
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Val Leu He Arg Val Lys Pro Gly 
165 

lie Ala Thr Ser His Glu Asp Gin 
180 

Gly Ser Ala Phe Glu Ala Ala Lys 
195 200 
Asn Leu Val Gly Leu His Cys His 

210 215 
Glu Gly Phe Lys Leu Ala Ala Glu 
225 230 
lie His Ser Glu Leu Gly Val Ala 
245 

Gly Tyr Gly He Ala Tyr Thr Ala 
260 

Glu Val Ala Ser Asp Leu Leu Thr 
275 280 
Leu Gly lie Asp Ala Pro Thr Val 

290 295 
Ala Gly Pro Ser Thr Val Thr lie 
305 310 
Val His Val Asp Asp Asp Lys Thr 
325 

Gly Met Ser Asp Asn He Arg Pro 
340 

Ala Arg Val Val Ser Arg Phe Val 
355 360 
He Val Gly Ser His Cys Glu Ser 

370 375 
He Tyr Pro Ser Asp He Thr Ser 
385 390 
Thr Gly Ala Tyr Cys Tyr Ala Met 
405 

Arg Pro Ala Val Val Ser Val Arg 
420 

Arg Arg Glu Thr Leu Asp Asp lie 
435 440 
-C^£*x*v>T $ / \>* y M?*s/?—if (EC 

4.1.1.20) £=J-K-f Z>mm*&%trDhlAmK. 
lo 0 0 1 l 

*;U7$*ris7~V (EC 4.1.1.20) £=»-Ki-<5»£^ 



He Glu Ala His Thr His Glu Phe 

170 175 
Lys Phe Gly Phe Ser Leu Ala Ser 
185 190 
Ala Ala Asn Asn Ala Glu Asn Leu 
205 

Val Gly Ser Gin Val Phe Asp Ala 
220 

Arg Val Leu Gly Leu Tyr Ser Gin 
235 240 
Leu Pro Glu Leu Asp Leu Gly Gly 

250 255 
Ala Glu Glu Pro Leu Asn Val Ala 
265 270 
Ala Val Gly Lys Met Ala Ala Glu 
285 

Leu Val Glu Pro Gly Arg Ala lie 
300 

Tyr Glu Val Gly Thr Thr Lys Asp 
315 320 
Arg Arg Tyr He Ala Val Asp Gly 

330 335 
Ala Leu Tyr Gly Ser Glu Tyr Asp 
345 350 
Glu Gly Glu Pro Val Asn Thr Arg 
365 

Gly Asp He Leu lie Asn Asp Glu 
380 

Gly Asp Phe Leu Ala Leu Ala Ala 
395 400 
Ser Ser Arg Tyr Asn Ala Phe Thr 

410 415 
Ala Gly Ser Ser Arg Leu Met Leu 
425 430 
Leu Ser Leu Glu Ala 
445 

?7'*±s (Brevibacterium flavum ) te&CDDNA&r 
K\ »DNA»r>r^^-r5ia*x^^^ b\ **J:r/ 

So 

[0002J 

(ec 4.1.1.20) a, mm^kAmamtLxm^bti 
* l - v v><o&&mzn*+zxmmcGm%mmv 

TZ&tt-bLXn. x^ytT^U ( Escherichi 
a coli) &&<DmB* (J. Mol. BioL, 268, 321-331, 

1983 &m) . ^.t^y^fy^A-^^ 
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A ( Corynebacteriumglutamicum ) 6 5fe<E>jfi{E-?- (Mol. 
Gener. Genet., 212, 105-111, 1988: Mol. Gener. Gen 
et., 212, 112-119, 1988: MoL Microbiol., 4(11) , 1 
819-1830,1990 Co^TOi^ttfcit^)^ 

^l/tr/<^r!)!>A-77^A ( Brevi bacterium flavu 

2 ) *3fccov?T5:/ f/ y ^x^/v**^-^*^ 

10 0 0 3] 

[&^#ft Li ?£-*-*&£] **9i<oa»tt, => y 
♦SWBWCJl-f^ynf/^^^y ?A • ( Brev 
ibacterium flavuip ) teJfWt'T ^ / M / x ) Isf&rjJjV 

(0 0 0 4 J 

53te^«r*tfDNAWf>$-*r*«L, &DNA»rtt&S 
filft L, tt«M2*Aft;fc = V *ffllB*^ L - y i?^© 

CSofc, KfeMWtt, (l) ^u^fy^A 
- yy/<J* ( Brevibacterium flavum ) ft^<D^7^y 
tr> y VKTJ&^^ry7-if^3w Ki-*afie?>frd 

tfDNAWK*. (2) &DNAmK&vkm-rzm&?L 

(3) J: 

***Lfcay*a[frtk «r»«-raf>o-c«>^ # *»h 

co±|£DNA»r>i-€rffit^r ^ici:?). =>y*£!Mffrt 

k-c y ttx 
^tifc^ y v^r l - y ^vfcSMsttfcjet 

[0 0 0 5] 

^*/HK*V9— ^Sr=- Kt-^iS^^^ODNA^ 

tt. l - y s;>£>iMfflrc&£ meso-^r ^ / tr / y > 



/tT / y t? (EC 4.1.1.20) fc=x 

-K-t-sae^-DNASr^tpbNAK^gBc-r*. 

[0006] *»IB0^7 s / tr / y ^R^fr/WsJ?* > 

7-- Ki-*ae*fc^trDNA«f >{-tt*©iias 

EW*s*3t * K*5 v >x Wt**1- 5 n i t) pTter ft) 

77^A ( Brebibacterium flavum ) MJ-233 (FER 
M BP-1497) &£Xtt<D&&to*&fm&m*b*lZ. 

wJxettiaWa^^bA^/t&IIKr^fc^oSalcW 
[0 0 0 7] AKJttt±SB=y*a!lB*, «*«^utr 

/^7!J!)^-77^AMJ-2 3 3 (FERM BP-1497) 
«*Djfefefl:DNA±fc:JttEU ^Oftft#DNAMS 

*as«rfB-c*>a. ^ ^i/^^y^A- 

77/^MJ-2 3 3*0Mfe*»&ftttlC J: 9 Jfefefc 
DNAfcftflttU Kft6«DNA«raS4!iMRI»R. fl 

HSG2 9 8 (£jB£lt) iCftmicXQWA'tZ. ftb 

—tfJtfiiW*** ufc^jKBg (xvx y b r • =1 y ) x 

i«cCGSC4 34 5 fc*V*JJ. • =*y 

• * Y y$ • -fc>-* — (Escherichia coli Genetic 
Stock Center) > h * *S Y • • / V ^"P 

— ^ ;U - a^y<^v/^7^ (Department of Biolog 
y, YaleUniversity) : P. 0. Box 6666 New-Haven, GT 06 
511-74, USAfiHW*] ^T^KteJftL, «tt«r9#U«ft± 

*-ae*»»©*«|C*!K ^Wte^lc^^lR, ft^ 
*T6o ^e>tvfc^K^»«J:r), ^7^^ KDNAM 
ft. ^»iT/^y-SDSft#(cJ:t)|ftffiL. a^/ir 

wmm^mi^^ »6>*LfcDNA«w4-«r»ft, 
y r ^ y /ur ^ K«ft«nft«tc x <o mm+z> r t 

iZXVs KDNAiC^fA$nfc><U^<^ 
ry *A • 77/UMJ-2 3 3«e**(OA»fK-$r«[a 

[0 0 0 8] ±&*m\C£Qftt>tiZ>AWifr<OtotLX 
Wt, JiI2^ U T" y ^ A • 7 7^AM J - 2 3 3A5 

Ifefe^D N A ^r$(l{gP^ S a u 3 A I \Z X 0 t 
T^f>lt^, 5 k bODNAWr>t*W-5 

ros?7§ / try y vsft^^^sj?^ >7 
on Amn^mmmmmicxo mm Lit^<o, m&m 
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[0 0 0 9] 



mi] 



si 



mmm* 




mWiKO** 3(kb) 


A c c I 


2 


0.2. 0.4, 0.9 


Sac I 


1 


0.2, 1 .3 


Sail 


1 


0.2, 1.3 


P v u n 


1 


0.6. 0.9 


D r a I 


1 


0.4. 1.1 



[0 0 1 0J 4*5 % *Wtt#t;i*3l>T, MIB6»#lcJ:& 

4»fr©»^e>*stfcii«r»fflufc. tit. mmm 

7^7r^ U phage) PDNAfefMMME H i n 
dni^«L-C»5>Jx*»^lJEfti©DNA»f>t-Ol^ 

4 (0x174 phage) <PPN AfrfEUKgf j*H_a 

e^lII-C^J»rLT#^ix*^ftgE^<ODNA»r>t<0^ 

y r * y /ur ^ Ky/w±^<oft»^«Ttiia>ft6& 
9Jfeic£"5$, mmDNAmnxn^y^^ ko»dn 

NA*frO*#$^>*3eiCj3V^T % 1 k bJ^±<0»f>T-^ 

***ov^r«i%r^p— xy/n85a*wcj:or» 
tfo*2£lcot>Tte4%3KyT* y/vxs K^MtSt 
[ooii] — ±^Lfcyu-tr/^xy • 77 

'<J»M J - 2 3 3 <7>|fefe(*:D N A ^JM Sau 3 A 
I &m v *T8&#5M*-r* r t J: 0 ^ kix* *: § £ tfte 

1.5 k bODNABrJilCoV^Ttt. *:<D:£SIB#I£;/ 
KpUCl 1 8^fcttpUCl 1 9 (£©£») 
*m**&V7 s **ifX?ls*7mm& (dideoxychain 

termination method, Sanger, F. 6, Proc. Natl. Aca 
d. Sci. USA, 74,p5463, 1977) \C £ *) &f£-j- % Z k 

kb<0DNA»r^OJSSSl^<0*-^- y-x-O-^ 
• 7 Lfcs>r y >Kf* 

y&^r,- Ki"5 1 3 3 5 b1*l££iXT^a. 
[ 0 0 1 2 J K?iJ#^ : 1 iC,T$n$iSfie^^^ L 



t4«*M©^7 s y try y va^****^?— 

*=»- Ki-5itfe^Sr^tfDNA»rK-tt % 3c&*>3 y * 
^®^(*:DNA^^¥«r^ix^t<oo^^e>'f. ii 

*->*7i*X#»3 9 4gfcffl^T£#S*lfcfc*rc*> 

y y ^n?**^** K+^ae-T-*: 

^ODNA»fK-iC^$n6<>OTfcSo E(±lCf£&l, 

fc^r s j ey y ^ht*****^?-- e&a- 

[ooi3] wwo^r^y try y ^afc^a/nK*^ 
9— tf£ = -K1-**fi*£StrDNA*rtf (AiW 

y+awrt-c^r? y fy y^Hf**^*^^— 

-ft* =>y*s*«^fiw+*K3te^&#o^D^- 
fi-OKtob-r* ay^amwrt-c^r^ytry y>« 

[0 0 14)*^Ai«iAt<5wtm> 3 

X.|^ ^7^;KpCRY30 (#§9^3-210184^ 
*) ;7'7^U'pCRY21 > pCRY2KE. pC 
R Y 2 KX, pCRY3l, p C R Y 3 K E&£tf p C 
R Y 3 K X (#M5P2-276579^^) ; zf J * % K p C R 
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Y2*sj;u<pcRY3 mMm-mw&ft&m ; yy 

* * K p AM 3 3 0 (4$&BBg58-67679^$8) \~7y*x 
K p HM 15 19 (#&GBg58-77895^fg) ; 7y*~L 
KpAJ65B, pAJ 6 1 1 33 J:T/p A J 1 844 
(#B8B858-192900^S0 ;/7^;KpCGl (# 
ffiB857-134500#£$i) ;^^U'pCG2 (ft0&Bg5 
8-35197^«) ; /7^^ KpCG4^J:tfpCG 1 
1 (^8857-183799-^^) %<DzfyX % Kfrfl^f 

^ftbof-c-k, ^y»i^y 

^7^^KpCRY30, pCRY21, pCRY2K 
E, pCRY2KX, pCRY3K pCRY3KE, 
pCRY3KX^^SI^l>P>ix^ 
I0 0 1 5 J ±15^7^ ^ K^^-pCRY3 Q*m 

7,5*f-$T~7s ( Brevibacterium stationis ) IF012144 

(PERM BP-2515) frh^yX 5KpBY503 
l-95785^&&) DNA^r^&ICtOttaiU rftfcfel 

mmm xho i •cmlt, ^^^^ KttKJffttMe& 

c o R 1 j3j: ^K p n I T^etT, :/7*SK3cJ£flS 
tt&*^Sfcfc^£^tf*££^to2. 1 kbODNA 

KpHSG2 9 8 (£iBa») (D Eco Rl- Kpn l 

Kp CRY 3 OfcBteWS :l£#T$S 0 

[0 0 16) JfctC, ±|B^7^^ <a#$B9J 

(^A»r>t-<oa>AH. Wxtf, /7^^; K-<**-*lci 

^r{cWieAK?r^i:^M^Lfc^7^^ K-<**-£ 
^tciSCTS 1 i^7-^tfelLt¥^«5i:t 
5A\ *fcttS^^T^^-DNA^ffiaETICDNA 
9 #~^&JITiI*S * r * K J; 0 fT 5 r t 
5. ^7^^ K p C R Y 3 0 ^0*3BW©A W^fl5SA 
tt, ^^^^ KpCRY3 0^JR8»^B_a_mH I-CW 

-i*£^~K1-*ftfc*££tH)NAI&rtf (ABfrtt) £ 
DN A V #—2-(*mi£ZltZ> ZklZXDftiZt #-C# 

[0 0 1 71 LT^$n^*«W<OA»r^^^7 
K P CRY3 0KWALfc*fl&*:/7*5; >? 

5 0 *¥&m&t>l±. Z.<Dzfy^% Ytc u zTy^% Kp C 
RY3 0- I y s A" ktit* Lfc, #7^^ KpCR 
Y 3 0 - 1 y s A<D«s«#ifcfc:oV*-CHU ftC%ttM3 



[0 0 18] *&WK£Z±$m&z.7yX * K"C^IS 

tf, ^VtT/^T y £A • 77'*AM J -2 3 3 (PERM 
BP-1497), ^l/^^fy!?A.77/UMJ233 
-AB-41 (FERM BP-1498), ^l/Wfy *A - 
77/^MJ 233-ABT-l 1 (FERM BP- 1500). 

y *A • 7 7^AMJ 233-ABD-2 
1 (FERM BP-1499) ««S*»f feft*. ±IE FERM 

BP-1498 V>mm* FERM BP-1497 CD|g8c£&tfc£ LTD 

^*fttt«^4fe"e*>-5 (#^Bg59-28398-^^^#M) . 
FERM BP-1500 FERM BP-1497 Ogg#£ 

LfcL-a-T^/^h7^7^ -t-^mZ 
tt*#M*-Cfc6 (»BBBB62-51998#^**JH) . $ b 
FERM BP-1499 Oftfett FERM BP-1497 <Dm&&® 

mt LfcD-a-r $ vss&xr s*--t??*»tt*Wfc 

(#0P!B861-177993^|g#$) . 

[0 0 1 9 J ±8Sf&£4fe4>ttlC« /l/f/^f !J ?A • 
TV^^T^^ ( Br e v i bac t er i umammon i agenes ) ATCC 

6871, m ATCC 13745, ft ATCC 13746, ZtU^^^y 
y £ A ■ y # A ( Brevibacterium divaricatum ) AT 

cc 4020, :/uex£^y £a - 7^ h7r~ *>9J* 

( Brevibacterium lactofermentum ) ATOC 13869, => y 

^^t!) ^A • ?JV$ ^%As ( Corynebacterium glut 
ami cum ) ATCC 2183&H:1g±Wl&tob bt> 
-C£* 0 /«f*5, i&itLt^l/^7y!)A.77/< 
AM J - 2 3 3 ^«<Ofll««rffi^5*^ *mW<0&G 
t5^7^U'pBY50 2 (#5flBS63-36787^«# 

5 ^»tt«t«?^7^^ KpBY502^ 
*-r6rt*sa*Li\ ^7^^ KpBY5 0 2«r^5fe 

— (Bacteriological Review), ^36^, 361H, 1972^ 
&mi„ JtfczTy*^ KpBY5 0 2SrA^JC|^5fe'r 

[0 0 2 0] IS$®y^W7!J[)A'77^AMJ 

— 2 3 3 0*»«r^±fcB*+«»* % ^^.tf 0. 2 

— 50 /tg/ml m&<DT? y ^l/y^tl<liif 

^U<fdSbj^3 5t:T^2 4 *IB#**S. 

^r*r^ LT»^«ttlcfi« L, m 3 5 t-Cft 2 0 MM* 

1*6. ^t)tlfc3n^^P,#4rii|C^7^^ 
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BY5 0 2d^*$Hyh^Utf/<^xy 2 A • 7?/<A 
MJ-2 3 3^^t>il6o 

[0021] ±ie^y^^gi-oMi2i!i»^y7^^ 
H^KteJftfti: LTtt, xi/xy tr-^y (e^ col 

i) fejlt/ai/nr^r • #n (Erwinia carotovor 

a) lCOV>TftJe>HTV^J:5^ 0**^-#/Hf 
> (N.HCalvin) J:t/f — • • /vM7/V h (P.C. 
Hanawalt) , 5?* — Jvi* • • y (J 0 

urnal of Bacteriology) 170# % 2796H> 1988*£ ; 

•4 b*> (K.ito) e>, r^y^fa^wryK' 

/<>T jfo^/P (Agriculturaland Biol 

ogical Chemistry), 52^. 293H. 1988*F #J$L DN 

Aa*«<c/</^ttS:ai:i--6*tt [y-f -f-h* (y. 

Satoh) *Vl/ • • J h y TfV • 

>f ^n/^tn^- (Journal of Industrial Microbio 
logy). 159H, 1990^] %^m^^> Z. t J^Tt 

So 

[0 0 2 2J ±gB^&-C^K^LT#6il6v?T^ 
2 3 3 A*tt<Dtt**&fr> ElTfc»*<a. mbtittm 

[0 0 2 3) LTtt % *r*=i 

«iiiiwoiK»nuHti^5*i 

[0024J flHMMWK«^aAMKJ:LTM:, 
#6. tr** >»^UTttfcr^>, f7^/^^^ 



3 StlC, Jftifi0>pHtt5^-l 0, #$L<tt7-*84> 
[0 0 2 5] ±ffi¥«-C#fettS#*«l*fc««««fd» 

awtsfefcjwwfcfcwi-s. s«*#e> % nam* 

[00 26] 

^^^^tf^Utr^^x y • 77/^AM J -2 3 3 
(A) ^U^lf^^y y > 77/<^M J - 2 3 3 <P£ 
AJSJft [«UK : R* 2 g% «»T>*^«> 

_^Jz.g^_^to&.y^.A o. 5 g . y y ^ 

^ 0. 5 g> MgS0 4 - 7H z O 0. 5g, MnSO, 
•4-6H 2 0 6mg, FeS0 4 -7H 2 0 6mg, 
Bfx^2.5 gl 5g, 2 0 

0 g , itlK^T ^ V 1 0 0 v g % ^P3-^ 2 0 g 
^MiC^LTl I £1-6] 1 i ^/a^T^u-evc 
^fy^.77^AMJ-23 3 (FERM BP-1497) 

[*flfi£ : 1 0 mM NaCl, 2 0 mM h y 
mWL (pH8.0), 1 mM EDTA • 2Na]l 5m 

1 i^MM Lit 0 m*Tg[1&m& 10 0 $t g/n» 1 t^yo 
x-7---tfK£8s;toU 3 7t"Cl^^a^M 
fco $ b 0 . 5 KxvvMft&'j- h y 

v/v) &&jtoU 0»B«^ 
iC^SLfc^. ±MlO-12tT2 0m 5,0 

o o x g aa&jMKcftH*. 

mm* h y ^A$r^©^i^ 0 . sMi/^j: ?\z 

nm&izmto^ #.i^2ma<D^? 

*J§£:n*y~sUje&®|pMC#&t-£DNA 
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OmM hVX&mW (pH7.5h 1 mMEDTA • 
2Na] 5mlWDU4tT'-t»IUt, 

[0 0 2 7] (B) ^T3/g*y^Mft^*/Prt*V9 

Mia (a) jgx^ftfcyutv^r y *a • 77^ 

MJ-2 33<OiDNAj&i 1 unit tf> 

a u 3 Alt 3 71CC1 5#fl8ra&£l*:T$& 

CP»IIBfil5ft Sa 1 I ##&<D 5 ' &&3im<DftM<0 2 b 

^Mi^somM hy^S«ffi(pH7. 6), 10 
mM^ft^W ImMATP, 1 OmM M 

gCl 2 , iSctl^T 4 DNA y -tf 1 unit 
p^^^r^nL. 4t-C15^r«$«, DN 

[0 0 2 8] ±I2^J»K£ flftbftfc:/?;* S K«»*r 
#V\ tfi^^/Wv'^Alfe Q. Hoi. Biol., 53, 159 (197 

;X8l*JiB#£#S#U :nv-ny fcT-p!) ( Escherichia 
coli) CGSG4345 (lysA) [() rtttt?T ^ 

Mm^Lit^mm^Lit^mp^^^r • .=? y cg ... 

SG4 34 5 (lysA) flc£ v iJi"^^» 50m 
g «rS*ri-*a*#tt [^;K 2 HP0 4 7 g. KH 2 
P0 4 2 g, (NH 4 ) 2 S0 4 lg, MgS0 4 - 7H z O 
O.lg, ^a- * 2 0 g&itm^ 1 6 g&&© 

* i Mesa?*-*] lc»«cUfe 0 :«ll:ifL 

$ KpHSG2 9 8£>*$ $2. 7 k bcODNABrtflC 
ADX. 5kbOj»ADNAKfr*saat>6*i 

*$89i#£>wu ^coy?** k& s KpH 



SG298-lysA w t**Lfc. 
[0 0 2 9] (C) ^Tg/g* y>&T*yV#*->7 
-^»a-Kr&*fi*fr3trDNABfJt (Aftrfr) (0 

flfTlS (B) -e»6>*lfc^7** KpHSG298-Iy 

KpUC 1 1 8 (£fiftS) l:t^n--y^t^ 
Mia^7^^ KpHSG2 9 8- 1 y sABMfi 
amH IfeJUftHigggK H i n d III h&f&ZKTftb 

tizftmvot. -/y*^ Kpuc i i H^mmmmB a 

mHl^J; #J RBKR Hj_n d 1 1 1 1 £ 

50mM hy*8ffif£ (pH7. 6) , 1 OmM 
1 mM ATP, lOmMMgC 
I 2 , *5cfctfT4DNAy;tf— t? lunit b*Z£?K 
#J*#*WnU 1 Sftfflfc&ZltX, DNA 

[0 0 3 0] 'ftbtitL??** K«K*Hlr*T % 
A^pAife (J. Mol. Biol., 53,159, I970)IC £ "9 flife 

ytr-=iycGSG434 s&Zte'Rtm U 

HP0 4 7 g, KH 2 P0 4 2g, (NH 4 ) 2 S0 4 1 gl 
Mg S0 4 • 7H z O 0. 1 g, ^3^^ 2 0 g*$Jl 
xim?i 1 6g^@*|:^#Ul 1 M&ft 

KpUC 1 1 8<D*#;*jRj3. 2 k bODNA»r 
tflCftJx., JziZmi. 5 k b^ADNA^AW 
e>ix^ 5t»£*t*::*:£ ^1.5kb <0#ADNA»f 

Bfr0r;t«>*£ ^ £TiB£ 2 ic^f • 
[003 1] 
[&2] 
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T^XSKpUCI 18-1 vsA 



®m®m gggag 

Acc [ 3 

Sac I 2 

P vu g 3 

Sail 1 

ioo3 2) ±.&m2\^Lit$mmm<DV)mm)i\c£ 

1 8 - 1 y s A" t^Lit. SJLLfclJ;*), v^T;^ 

1 . 5 k b ©DN ABrtf ( Bam H I -H i n 
COO 3 3] 

te*v> D N A J£g£?iJ<0 ft£ 

^JfeflJl (C) *%vmtii?TZ/\U V >&r*!\>i£*c 

<ODNA»UtcoJfi&K?lJ£ % /7^; KpUCl 1 8* 
fcttpUC 1 1 9^>5^r^^^W Y^m 
fcfc (dideoxychain termination j£) S21C7F 

• y 7^ >^ • ;7u— a<o^^p>^t^ >/ tr 

S ^jaoEJiff : 1 Kl^r jUBB^ttr^rf^ 4 4 5ffi 
£>T ? /Sfc£r 3 1 3 3 5**»i9**$*vT 

[00 341 ggjfcgjg 

KpCRY30-l y s A<OffcfcfeJ;tf =» y * 

(A) /7^-;KpCRY30-ly s A<Pj|$g 
**W1 (B) T#t>ix^7^^ KpHSG2 9 8- 
lysA 5yg^ ^ 5 units <P$JKR»g RB a m 
HUSj ^H i n dlllj:, 3 7\3t? 1 l*IB»S**r 

LtJP»*ttafe. ^^>DNA^j: Bam HI y 
(^ffiitS) l u g * Lfc 0 6 

5 0mM hy^««* (pH7. 
6). lOmM ^ft^W HK 1 mM ATP, 
1 OmM MgC 1 2 , fciOT4DNAll^f 1 un 
it &ft*£5lC*jft»i:tttoU 1 2t;TI 5^ffiS 

10 0 3 51 »e>*lfc»ttDNASrJW»»*B_amHI 
3 units ^3 7t-Cmr«^TfP>tlfcDNA 



WBB>irg>**3 (kb) 
0.9, 3-8 
1.3, 3.4 
0.6, 0,9, 3.2 

4.7 

am H I 1 unit t 3 7t-C 1 £ii:T# 6ft 

AiDNAd**iM*i. :^^6 5t-eio 

50mM hy*«»& (pH7. 6) . lOmM 
h-A', 1 mM ATP, lOmMMgC 
1 2 . *JJ:OT4DNAy^f ! unit 

L, 1 2*0-01 5 IHRKJ&S'&'C. DNA 
»«Mfctra***fc. fc&ftfc:/?;** K»**Jfli> 
T> ttEXffifti (B) fcB«<o*felcJ:9, WEaii/ 

^ytT-=ryCGSG4 34 5^^|t^L > 

w 5 o M«/"i«>a*-c*#i-5a<R«jft [a 

J&:K 2 HP0 4 7g, KH 2 P0 4 2g, (NH 4 ) 2 SO 
4 1 g. Mg S0 4 • 7H z O 0. 1 g, 2 
Og*$J:WSK 1 6 g«ra«*tc»*LTl I £1" 

*] ica*Lfc # r©**±fc£WLfca**#s«c.t 

9»*W*«U KDN 
AfrttttJUfc. ati|Lfc/7^^ K*MRMHC*95)' 

^7^U'pCRY30©^?^8.6kb 
ODNABtffcJO*., *# SkbOffADNA 

I0 0 3 6J (B) /7^; KpCRY30-lysA 

±ieo^D<iilf$tvfcy7X^ KDNASr* •SUM'* 

Hf^T^A'77/UMJ-23 3 (FERM BP- 14 
97) /7^^ Ktt£J**r 1 0 Om 1 <Z>|ffiieA*&ifc-C*f» 

««aioa*-c#*Lfca. ^>yyc^i unit/m 

1 f«j:5fcaaiiuT3F€>fc2Wpw«a#«Lfc. 
«a«»«ra^»aicTa*. 2 0mi<o/^xM»« 

Bfi|:2 7 2mM->a^n-^ 7mM KH 2 P 
0 4> ImM MgC J 2 ; pH7. 4] lCT»s»Lfc. If 

a'W>aicra*«r*»» smio/^wiwi: 

»»U 0. 7 5m 1 OJBBKilttE (A) -C^ftfcT' 
K»«(5 0a I fc«r»&u 7k*(CT2 o#Rfl# 
SLfc p v^-V^f— KttK) fcJBV^T, 

2 5 00#/l<K 2 5^FDIC^U MMD* 

2 0 7>fS1i*e Lfc„ 3 m I <Ofj]&At%&.\z 

g/ml (Mil) «r*trSaEA*^fflF«Mc:««LT3 
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g_3 



[0 0 3 7 J 
[^3] 



7^$KoC RY30-ly S A 







«HRfrO*#8 <kb) 




2 


1-5. 8.6 


E c o R I 


1 


10.1 


K P n I 


1 


10.1 


Sac I 


2 


2.0, 8.1 


*ba 1 


1 


10.1 


Xh o I 


1 


10.1 



[0 0 3 81 ±E*3«c*Lfc»fl(S»*«)«K»^icJ: 
■mWttltfettav^S Ktr, u ?7*% KpCRY 
3 0 - 1 y s A\ * * K *7 

U-fcV<*^y • 77/<AMJ 2 3 3- 1 y s A" £ 
*Ji?*i*«Ut. ±te^3^6«e>d^$o<, flMe^ 
KpCRY 3 0- 1 y sA^J»BamH I 



•CSIitSltCJ:^ ~fy*% KpHSG2 9 8fC& 
****$*8. 6 k b^DNAKfrfcftl*.T, ^TS 

fttrttSKll. 5 k b(ODNAlfttf#te§&£ft*: 0 4 
*5> #M^?*§ KpCRY30~l y sAI:«t^K 
(EUkSHfc^Uir^^^y £A • 77/UMJ 2 3 3- 
1 y sAtt, »Mo< tfiliXl T.| .1 »3*«lllt 

-C^f€#-^ : FERM P-13789 LT*tfc£ixTV*<5. 
[00 3 9] ggjfcgH 

KpCRY3 0- 1 y sA<D^M|g 
MMBAJM 100ml«:500ml^77^3|: 

5MfcU i 2 0t:^i 5#raara*HBLfc«, ;w 
(cnii0y3-c^fc^utr/N^r y *a ■ 79/umj 2 

3 3-lysA^tIU 3 0t:r2 4^TOO^|ft*lt 
£frofc a ftt^ ^l:LtA^i6l00ml^50 
Om 1 fE^77^3|:^ttl 2 0ttl 5#ffli* 
*Lfc*«!U: % ttJtlml££9 5Otttt0&KT4tit 
U W«3 0t:T2 4W«>iBW««rffofc # 

fco fefe*L&lNt£\ *-J-v-f ^^tri 5 jig/ml tf>fc 
it^^Lfc^A^^J:o?7>^^^^te^co^ 
*A#iftfc— fir«M*U 3 0tT?lBJ»Lfcftl:, 

i*, ^^-YV^KAPA«Jt±-r^)±1lf^S(>niEL 
fc. *^^^^ftytoA»«s*$J:VII»!lPA 



^^7^^ KpCRY 3 0- 1 y s A& 
[0 04 0] jSflSWS 

urn,: mm 0.4%, o»r>*=»>A 1.4 
%, yy»-*!iDAo.o5%, y 

0. 0 5%, Mg S0 4 • 7H 2 0 0.05%, CaCl 2 

- 2H z O 2ppm, F e S0 4 • 7H 2 0 2 p p m, 
MnS0 4 - 4-6H z O 2ppm, Z n S 0 4 • 7 H 2 
—QL-2_B_Rjii,_JbLa CI 2 p pm,.l^3^. 2 0 0 m 

g/U I»fT^ 100/ig/l, 0. 

1%, l*#:x:*X 0. l%*m9*tCtmth'\ 1 0 0 
m I &5 0 Om 1 »=«7 7^=»tC5>aLT«» MM 
ftpH7..0) Lfcfft* 7*Hf/^ry ^A ■ 77/U 
M J 2 3 3—1 y sAfcffi&Lfc, fcvv? % 5g/I 

7Vn-^ 5% g% i^T^^^A 2.3%, 

-#y?A 0.05%. yy®r*y^A 0.05%, 

Mg S0 4 • 7H 2 0 0.0 5%, F e S 0 4 • 7H 2 0 
20ppm, MnS0 4 - 4~6H 2 O20p pm, V* 
2 0 0/i g/K «»^r$ V 1 0 0/x g/l , * 

if^/ei 0.3%, $m^** 0. 3%£S&@*(cj£# 

1 0 0 0 m I £ 2 1 *aft«#»Mtfc*, 1 2 

ot:-e2o^ra*«Lfe«, reffictteinttaici: 

2 0ml frfttoU IsICs&l 00 0 
r pin, ii^ftl v vnu 3^, *J|©pH7. 

6©J«*fl:T"C2 4«BJ»#tffofc. tt#*Ttt. 
ig*&> 5 0 0ml Sri&&5HftK:*>ttTJ&&lrttfrlal4X 

m®{**0. 1M y>m»»« (pH6. 8) 3-5m 
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staa- 1 o*o Lx**«:«*ufc. Mftzmfrviz fc, ^Jbogj&a^ «fcWcj;s^T* y try y 

a^^4 { C"C2 0^Wx 6,000 rpm^L> f^/Ptf*^ 7 = - K"t6 = y 

[004 1] (B) S?T $ / ^y y [0 0 4 2] 

y >S*# y (pH7.6) IC±|B (A) t?# E?Q#^ : 1 

1 0£4%(D#I^T\ £«Xfc6 v*T 5 y Gm<0&* : 1335 

tfy y >B&£ 1 mg/ml £>*tgT\ *iVe*i&A0 LT*J K^JOSI : ttfift 

r s j tr y y s/iw*>u#*s/?— tfiSttMCAK&iK #<z>« : r*« 
(pH7.6) afc, r^ttsst-ca^s h*B^-:««*t 

-«C«U 4ALfc B9t0>flHi : Sfefett DNA 

tt&L-y^V&ftSttl 5 nmol/Bin/mg-Cfcofc. * £4fc£ : ^uWr !? £ A yy/<J± 

1t % -fW*9?9 ?A ' 7 7^MJ -2 3 3 (FERM : MJ-233 

BP-1497) $r±Se (A) fcW-ft#^X««LTtt»* KW<0»1 

KtrHMU ^<0«»**Sr±Se^l^-*ftlcT«»t «f«Sr*-fE* : CDS 
R£*-£T. ^fifttfcL- 'J i^OftfrflKL*:. MS : 1-1335 

L-y v^tf>£*£fitt7 nmol/ojin/nig Tfco Lfc*ife : E 

ATG GCT ACA GTT GAA AAT TTC AAT GAA CTT CCC GCA CAC GTG TGG CCC 48 
Met Ala Thr Val Glu Asn Phe Asn Glu Leu Pro Ala His Val Trp Pro 

15 10 15 

CGC AAT GCC GTG CGC CAA GAA GAC GGC GTT GTC ACC GTC GCT GGT GTG 96 
Arg Asn Ala Val Arg Gin Glu Asp Gly Val Val Thr Val Ala Gly Val 
20 25 30 

CCT CTG CCT GAC CTC GCT .GAA GAA TAC GGA ACC CCA CTG TTC GTA GTC .144 

Pro Leu Pro Asp Leu Ala Glu Glu Tyr Gly Thr Pro Leu Phe Val Val 

35 40 45 

GAC GAG GAC GAT TTC CGT TCC CGC TGT CGC GAC ATG GCT ACC GCA TTC 192 
Asp Glu Asp Asp Phe Arg Ser Arg Cys Arg Asp Met Ala Thr Ala Phe 

50 55 60 

GGT GGA CCA GGC AAT GTC CAC TAC GCA TCC AAA GCG TTC CTG ACC AAG 240 
Gly Gly Pro Gly Asn Val His Tyr Ala Ser Lys Ala Phe Leu Thr Lys 
65 70 75 80 

ACC ATT GCA CGT TGG GTT GAT GAA GAG GGG CTG GCA CTG GAC ATT GOG 288 
Thr lie Ala Arg Trp Val Asp Glu Glu Gly Leu Ala Leu Asp Tie Ala 

85 90 95 

TCC ATC AAT GAA CTG GGC ATT GCC CTG GCT GCT GGT TTC CCC GCC AGC 336 
Ser lie Asn Glu Leu Gly lie Ala Leu Ala Ala Gly Phe Pro Ala Ser 

100 105 110 

CGT ATC ACC GCG CAC GGC AAC AAC AAG GGC GTG GAC TTC CTC CGC GCG 384 
Arg He Thr Ala His Gly Asn Asn Lys Gly Val Asp Phe Leu Arg Ala 

115 120 125 

TTG GTT CAA AAC GGT GTG GGA CAC GTG GTG CTG GAC TCC GCA CAG GAA 432 
Leu Val Gin Asn Gly Val Gly His Val Val Leu Asp Ser Ala Gin Glu 

130 135 140 

CTA GAA CTG TTG GAT TAC GTT GCC GCT GGT GAA GGC AAG ATC CAG GAC 480 
Leu Glu Leu Leu Asp Tyr Val Ala Ala Gly Glu Gly Lys lie Gin Asp 
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145 

GTG TTG 
Val Leu 

ATC GCC 
lie Ala 

GGT TCC 
Gly Ser 

AAC CTG 
Asn Leu 
210 
GAA GGC 
Glu Gly 
225 

ATC CAC 
He His 

GGA TAC 
Gly Tyr 

GAA GTT 
Glu Val 

CTA GGC 
Leu Gly 

290 

GCA GGC 
Ala Gly 
305 

GTC CAC 
Val His 



GGC ATG 
Gly Met 

GCC CGC 
Ala Arg 

ATC GTG 
lie Val 
370 
ATC TAC 
He Tyr 
385 

ACC GGC 
Thr Gly 



ATC CGC GTA 
He Arg Val 
165 

ACT AGC CAC 
Thr Ser His 

180 
GCA TTC GAA 
Ala Phe Glu 
195 

GTT GGC CTG 
Val Gly Leu 

TTC AAG CTG 
Phe Lys Leu 

AGC GAA CTG 
Ser Glu Leu 
245 

GGC ATT GCC 
Gly lie Ala 

260 
GCC TCC GAC 
Ala Ser Asp 
275 

ATC GAC GCA 
He Asp Ala 

CCC TCC ACC 
Pro Ser Thr 

GTA GAC GAC 
Val Asp Asp 
325 

TCC GAC AAC 
Ser Asp Asn 

340 
GTA GTA TCC 
Val Val Ser 
355 

GGC TCC CAC 
Gly Ser His 

CCA TCT GAC 
Pro Ser Asp 



150 

AAG CCA GGC 
Lys Pro Gly 

GAA GAC CAG 
Glu Asp Gin 

GCA GCA AAA 
Ala Ala Lys 
200 

CAC TGC CAC 
His Cys His 

215 
GCA GCA GAA 
Ala Ala Glu 
230 

GGC GTT GCC 
Gly Val Ala 

TAT ACC GCA 
Tyr Thr Ala 

CTG CTC ACC 
Leu Leu Thr 
280 

CCA ACC GTG 
Pro Thr Val 

GTG ACC ATC 
Val Thr lie 
310 

GAC AAA ACC 
Asp Lys Thr 

ATC CGC CCA 
lie Arg Pro 

CGC TTC GTC 
Arg Phe Val 
360 

TGC GAA TCC 
Cys Glu Ser 

375 
ATC ACC AGC 
lie Thr Ser 
390 

TAC GCC ATG 
Tyr Ala Met 



155 

ATC GAA GCA CAC 
He Glu Ala His 
170 

AAG TTC GGA TTC 
Lys Phe Gly Phe 
185 

GCC GCC AAC AAC 
Ala Ala Asn Asn 



GTT GGT 
Val Gly 

CGC GTG 
Arg Val 

err cct 

Leu Pro 
250 
GCT GAA 
Ala Glu 
265 

GCA GTC 
Ala Val 

CTT GTT 
Leu Val 

TAC GAA 
Tyr Glu 

CGC CGT 
Arg Arg 
330 
GCA CTC 
Ala Leu 
345 

GAA GGA 
Glu Gly 



TCC CAG 
Ser Gin 
220 
TTG GGC 
Leu Gly 
235 

GAA CTG 
Glu Leu 

GAA CCA 
Glu Pro 

GGA AAA 
Gly Lys 

GAG CCC 
Glu Pro 

300 

GTC GGC 
Val Gly 
315 

TAC ATC 
Tyr He 

TAC GGC 
Tyr Gly 

GAA CCA 
Glu Pro 



ACC CAC 
Thr His 

TCC CTG 
Ser Leu 
190 
GCA GAA 
Ala Glu 
205 

GTG TTC 
Val Phe 

CTG TAC 
Leu Tyr 

GAT CTC 
Asp Leu 

CTC AAC 
Leu Asn 
270 
ATG GCA 
Met Ala 
285 

GGC CGC 
Gly Arg 



528 



160 
GAG TTC 
Glu Phe 
175 

GCA TCC 576 
Ala Ser 

AAC CTG 624 
Asn Leu 

GAC GCC 672 
Asn Ala 



TCA CAG 
Ser Gin 
240 
GGT GGC 
Gly Gly 
255 

GTC GCA 
Val Ala 



720 



768 



816 



GCG GAA 864 
Ala Glu 

GCT ATC 912 
Ala He 



GGC GAT 
Gly Asp 

GGC GAC 
Gly Asp 



GCA TAC TGC 
Ala Tyr Cys 
405 

CGC CCC GCC GTC GTG TCC GTC CGC 



ATC CTG 
lie Leu 
380 
TTC CTT 
Phe Leu 
395 

CGC TAC 
Arg Tyr 



ACC ACC 
Thr Thr 

GCC GTG 
Ala Val 

TCC GAA 
Ser Glu 
350 
GTA AAC 
Val Asn 
365 

ATC AAC 
lie Asn 



AAA GAC 960 
Lys Asp 
320 

GAC GGA 1008 
Asp Gly 
335 

TAC GAC 1056 
Tyr Asp 

ACC CGC 1104 
Thr Arg 

GAT GAA 1152 
Asp Glu 



AGC TCC 
Ser Ser 
410 

CCT GGC AGC TCC 



GCA CTC GCA GCC 1200 
Ala Leu Ala Ala 
400 

AAC GCC TTC ACA 1248 
Asn Ala Phe Thr 
415 

CGC CTC ATG CTG 1296 
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Arg Pro Ala Val Val Ser Val Arg Ala Gly Ser Ser Arg Leu Met Leu 

420 425 430 

CGA CGC CAA ACG CTC GAC GAC ATC CTC TCA TTA GAG GCA 1335 
Arg Arg Glu Thr Leu Asp Asp He Leu Ser Leu Glu Ala 



435 440 



445 

-££=3- K-r*&fiHF*£tr**&ttl. 5 k b (ODN 
[S3] *^^7X; KpCRY30-lysA(D 



[si] 



[132] 



MKb Sb|1 IJKb 

Accll DrmX PvuD /let I Joe I [ [ ^fl *>r*n PvuH ileel Sac I 

— IT — j i i 1 — Li 



i i i 



1 i I i i I i i ■ ■ I i . , , I 1 " J f - ' 1 I I » I f I I I L I - 

lQCfcp ■ 



IQObp 



[03] 




(si) int. ci. 6 fi &m**nm 

C12R 1:13) 
(C12N 1/21 
C 1 2R 1:15) 

C 1 2R 1:13) 
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